Background: Most neonatal, infant, and child deaths occur in low-and middle-income countries (LMICs), where incidence of intimate partner violence (IPV) is highest in the world. Despite these facts, research regarding whether the two are associated is limited. The main objective was to examine associations between IPV amongst East African women and risk of death among their neonates, infants, and children, as well as related variables. Methods: Analysis was conducted on data drawn from the Demographic and Health Surveys (DHS) conducted by ICF Macro/MEASURE DHS in five East African countries: Burundi, Kenya, Rwanda, Tanzania, and Uganda. The analytical sample included 11,512 women of reproductive age (15-49 years). The outcome variables, described by proportions and frequencies, were the presence or absence of neonatal, infant, and under-five mortality. Our variable of interest, intimate partner violence, was a composite variable of physical, sexual, and emotional abuse; chi-square tests were used to analyze its relationship with categorical variables. Adjusted odds ratios (aOR) were also used in linking sexual autonomy to independent variables. Results: Children born to women who experienced IPV were significantly more likely to die as newborns (aOR = 1.3, 95% confidence interval [CI]: 1.4-2.2) and infants (aOR = 1.9, 95% CI: 1.6-2.2), and they were more likely to die by the age of five (aOR = 1.5, 95% CI: 1.01-1.55). Socioeconomic indicators including area of residence, wealth index, age of mother/husband, religion, level of education, employment status, and mass media usage were also significantly associated with IPV. After regression modelling, mothers who were currently using contraceptives were determined less likely to have their children die as newborns (aOR = 0.5, 95% CI: 0.3-0-7), as infants (aOR = 0.5, 95% CI: 0.3-06), and by age five (aOR = 0.4, 95% CI: 02-0.6). Conclusion: Understanding IPV as a risk indicator for neonatal, infant, and child deaths can help in determining appropriate interventions. IPV against women should be considered an urgent priority within programs and policies aimed at maximizing survival of infants and children in East Africa and the wellbeing and safety of their mothers.
Background
According to the World Health Organization (WHO), 35% of women worldwide have experienced either sexual or physical violence at some point in their lifetime [1] . Intimate partner violence (IPV), which includes physical, sexual, and emotional abuse as well as controlling behaviors perpetrated by an intimate partner, is experienced by women globally within every culture, race, ethnicity, and throughout every socioeconomic class [2] . Incidents of violence against women are most commonly perpetrated by male intimate partners or ex-partners [2] . A WHO multi-country study on women's health and domestic violence against women showed that among 24,000 women, a significant number of them experienced IPVboth physical and/or sexual -from their partners. Further, this study confirmed that IPV is a widespread, international issue as data was collected from women all over the world [3] .
Individual, relationship, and community factors can increase the likelihood of a woman experiencing IPV [4] [5] [6] [7] . Additionally, women may choose to stay in abusive relationships due to their economic situation, circumstances regarding their children, and other reasons that may not be conducive to leaving [8] . When women are subjected to IPV, unintended pregnancies, STIs, and other diseases and complications may occur [4] . Women subjected to IPV are not the only individuals negatively impacted from the violence. IPV can hinder the health and wellbeing of children and infants within the family [5, 6] .
Most neonatal, infant, and child deaths occur in lowand middle-income countries (LMICs), where incidence of IPV is highest in the world [7] . Research on neonatal, infant, and child mortality and its respective causes are pertinent to decreasing mortality rates across the globe. In 2015, 4.5 million infants died within their first year of life, with sub-Saharan Africa having the highest infant mortality rate of 55 per 1000 live births [8] .
The United Nation's Sustainable Development Platform aims to collectively bring prosperity to all countries partnering for progress by setting 17 goals [9]. Sustainable Development Goal 5 aims to achieve gender equality while empowering all women and girls. By 2030, the hope is to eliminate all forms of discrimination and violence towards women as well as harmful practices of gender mutilation and forced marriages. Additionally, there should be equal opportunities for all women, access to quality sexual and reproductive healthcare, and adoption of sound government policies that will protect these rights [10] . Since 1999, The United Nations has successfully reduced infant mortality by more than 50%; yet IPV and neonatal, infant, and child mortality remain an active issue in the field of public health [9] .
Burundi, Kenya, Rwanda, Tanzania, and Uganda are not immune to these statistics (see Table 1 ), although the countries have made progress in decreasing the mortality rates of neonates, infants, and children over time [11, 12] . Known factors contributing to high mortality within sub-Saharan Africa include: high population areas that put a strain on services, birth asphyxia, infections, AIDS, pneumonia, genocide, and diarrheal diseases [11, 12] . The health and well-being of the mother is a key component in the health and well-being of her children [12, 13] . Due to the impact and role a mother has in the development of her children, it is clear how IPV negatively affects the health of infants and children as well as impacting mortality among this age group. Our study, therefore, aims to examine associations between IPV against women and death rates among their neonates, infants, and children in East Africa.
Methods
This analysis was conducted using data from the Demographic and Health Survey (DHS), a series of nationally representative household studies being conducted in more than 90 countries by ICF Macro/MEASURE DHS with funding from the United States Agency for International Development [14] . DHS surveys collect household and individual data using standardized questionnaires and modules. This analysis uses DHS data collected from women of reproductive age (15-49 years) in Burundi (data collected in 2016-2017), Kenya (2014), Rwanda (2014-2015), Tanzania (2017), and Uganda (2016). Our data were drawn from the domestic violence module, which is administered to a subsample of DHS survey respondents. 
Conceptual framework and study variables
The study is organized by a conceptual framework which presents sociological and biological variables hierarchically into distal and proximate determinants of child survival in developing countries [15] . A literature search conducted using Google Scholar, PubMed, and Hinari was used to identify variables addressing the relationship between IPV and neonatal, infant, and child mortality in sub-Saharan Africa. Distal variables include a variety of socioeconomic determinants and community factors. Proximate factors include health status factors of both mother and neonate, infant, or child, including levels of IPV that contribute to infant, child, and neonatal mortality, as indicated in Fig. 1 and Table 2 . Neonatal mortality (NM) is the death of a neonate between birth and one month of life. Infant mortality (IM) is the death of an infant before his/her first birthday. Child mortality (under-five mortality/UM) is the death of infants and children under the age of five. These three types of mortality serve as the outcome variables in this study and were binary in nature. Neonatal death will be regarded as present (1 = if death occurs in the specified age period) or absent (0 = if the newborn/infant/child is alive in the specified age period).
The DHS instrument includes questions that ask evermarried women whether their current or most recent (if Fig. 1 Conceptual Framework on Intimate Partner Violence divorced, separated, or widowed) partner has ever perpetuated a series of behavioral items. The variable of interest was IPV, classified as a composite variable consisting of emotional, physical, and sexual violence. The composite variable took a binary form such that answering "Yes" to any of the forms of violence was regarded as present (1 = if respondent answered "Yes" to experiencing any of the forms of violence) or absent (0 = if respondent answered "No" to experiencing any of the forms of violence). Physical violence was described to respondents as when their (last) partner decided to: Push you, shake you, throw something at you, slap you, punch you, kick you, drag you, "beat you up", try to choke or strangle you, burn you on purpose, threaten you with a knife or any other weapon, or attack you with a knife or any other weapon. Emotional violence was explained to respondents in the following way: Does/did he ever say or do something to humiliate you in front of others? Does he threaten you or someone close to you with harm? Does he become jealous or angry if you talk/ talked to other men? Sexual violence was described to respondents as your partner ever having: Forced you to have sexual intercourse when you did not want to, forced you to perform any sexual acts you did not want to, or forced you to have sex with another person [16] .
Other variables
DHS variables of age, marital status, educational level, religion, type and place of residence, occupational status, and wealth index were also used in our analysis. Additional sexual and behavioral variables for women were used and are indicated in Table 2 . Pre-calculated sampling weights which account for both sampling probability and non-response included in the datasets were applied. We also used the complex survey (svy) commands available within STATA 14 to account for clustered sampling design and to estimate robust standard errors as the basis for the 95% confidence intervals. Analysis involved descriptive statistics, specifically frequencies and percentages for all hypothesized correlates of IPV, and inferential statistics using Chi-square tests to assess bivariate association among IPV and covariates. Logistic regression analyses were used to assess for associations of the covariates to neonatal, infant, and child mortality reporting the odds ratios (OR) and respective 95% confidence intervals. Statistical levels of significance were evaluated at 5% as reported in the following sections. Table 3 presents the estimated mortality rates (per 100) for neonates (NMR), infants (IMR), and children under five (UMR) among the five combined countries and further stratified by the characteristics of the sampled women listed in Table 2 . The rates are presented with 95% probability confidence intervals. Most estimated rates for categories of a given demographic variable fall within the confidence intervals of the other categories, indicating no significant difference. This section highlights significant differences between categories of demographic variables.
Results
Our results indicate that the birth weight of neonates, infants, and children under five was a significant factor in child mortalityespecially considering that small or very small babies had higher mortality rates (NMR: 4.8 vs. 2.1; IMR: 6.4 vs. 3.4; UMR: 7.6 vs. 4.4). Additionally, the mortality rates of offspring of women who did not receive antenatal care was higher than those who received antenatal care (NMR: 4.9 vs. 1.7; IMR: 6.6 vs. 2.6; UMR: 7.4 vs. 3.1). It should be noted that there was a small group of women in this category causing the confidence intervals to be larger. The rates of neonatal mortality were higher for babies delivered by Caesarean section (NMR: 3.7 vs. 2.5), and the estimated infant and under five rates for Caesarean babies were also higher but within confidence intervals of the non-Caesarean delivery estimates. Furthermore, women who reported IPV showed higher rates of child mortalitymost notably under five mortality rates were significantly higher (5.4 vs. 4.6).
Characteristics of women who experience IPV: bivariate comparisons
Tests for independence evidenced that socioeconomic indicators like area of residence, wealth index, age of mother/husband, religion, level of education, employment status, and mass media usage were significantly associated with IPV. Women who had a body mass index (BMI) lower than 18.5 kg/m 2 and desired pregnancy later than at the time of interview were associated with a lower proportion of experiencing IPV (p < 0.001). Although the association between sex of the child and IPV was not significant, perceived and actual birth weight were significantly associated with IPV. More so, IPV was significantly associated with child birth order, number, and interval (p < 0.001). However, there was no significant association between neonatal, infant, and under-five mortality between the outcome categories of IPV. Women who delivered in hospitals via Caesarean section received professional assistance during birth, and using contraceptives was associated with lower proportions of IPV (p < 0.001). IPV was also significantly associated with antenatal care and sexual autonomy (p < 0.001). Mothers receiving money/gifts/favors in exchange for sex were not significantly associated with IPV. These findings are presented in Table 4 .
Women who are between ages 20 and 29, who reside in rural areas, who do not use mass media at all, who had a BMI of greater than or equal to 18.5 kg/m 2 , and who were not aware of the birthweight of their babies, were significantly more likely to experience infant and under-five mortality among their children. Additionally, children were more at risk of dying as infants and prior to the age of five if their mothers experienced IPV. However, antenatal care and contraceptive use decreased the likelihood of infant and children under five deaths. Results from both the unadjusted and adjusted regression analyses are presented in Table 5 .
Discussion
The current study examined the association between IPV among women and rates of mortality among their neonates, infants, and children less than five years of age in East Africa using DHS, a nationally representative dataset. In resource-limited countries, such as Kenya, Burundi, Tanzania, Uganda and Rwanda, high mortality rates before a child reaches the age of five years are common [12] . Based on the adjusted model, our study findings found that women exposed to IPV were more likely to lose their children. Study findings provide evidence for an association showing that children born to women who are IPV survivors were significantly more likely to die as newborns, infants, and children under five. These findings are consistent with those of previous studies in Bangladesh [16] , India [17] , and Kenya, Egypt, Malawi, Honduras, & Rwanda [18] . In essence, we concur that the high infant and child mortality rates among women experiencing IPV could be influenced by the negative impact on their mental and physical health, which is likely to affect their pregnancy and subsequent caregiving [19] . There is evidence on the negative effects of IPV during pregnancy. A multi-country study by WHO involving 10 countries indicated a prevalence of 4-12% in most countries with 28% reported in Peru [2] . Another study involving 19 countries reported a higher prevalence of IPV during pregnancy in African and Latin American countries with highest prevalence of 13.5% with most victims being in the younger age groups (15-35 years) [19] . Studies indicate that IPV during pregnancy can result in antepartum hospitalization, pregnancy complications, low birth weight, and even infant death [20] . Further studies indicate that IPV during pregnancy is associated with miscarriage, late entry into prenatal care, stillbirth, premature labor, and fetal injury [2] . These findings support the negative impact of IPV on the health of the mother, which effects far more than just physical health and wellbeing. IPV affects the social, mental, and psychological well-being of the mother due to the traumatic nature of the violence they experience. This, therefore, affects their capacity to care for their child and contributes to underutilization of maternal health services [16] . Given the role that mothers play in a child's life, their health status during and after pregnancy is a direct predictor of an infant and child's health outcomes.
Violence against women can be linked to mortality rates among infants and children via various mechanisms. For instance, while socioeconomic indicators like area of residence, wealth index, age of mother/husband, religion, level of education, employment status, and mass media usage were significantly associated with IPV in the study, they can also be considered underlying factors in infant and child mortality. From these findings, the influence of social determinants of health in the relationship between IPV and child mortality is cause for further investigation. Interventions should strive to focus on addressing IPV at multiple levels and not just individual levels. The interconnectedness of the individual and environmental influences warrants an in-depth assessment of this association.
From the results of our study, various socioeconomic and demographic confounding factors revealed a significant influence in the association between IPV and mortality rates among neonates, infants, and children under five, including BMI and contraceptive use. Current findings revealed that women reporting a low BMI and chose to delay pregnancy were less likely to experience IPV. Furthermore, mortality rates in neonates, infants, and children under five were more likely to be reported among women who had a high BMI (above 18.5 kg/m 2 ) and among those not using contraceptives. It has been shown that women who experienced IPV were more likely to raise children who were underweight and might experience stunted growth; additionally, there is a link between maternal BMI and wasting syndrome in children [21] . Underweight and wasting in children are risk factors for infant and child mortality [22] . In our study, perceived and actual birth weights were significantly associated with IPV. With regard to the association between contraceptive use and IPV, documented research provides conflicting evidence. Consistent with our findings, documented evidence supports that women who suffer from IPV were less likely to use contraceptives compared to women using contraceptives with less likelihood of finding themselves victims of IPV [23, 24] . We speculate that women who suffer from IPV are likely to use contraceptives because they do not want to raise children under such conditions.
Based on the findings of this study and prior documented research, IPV should be considered an important factor associated with neonatal, infant, and child mortality. It is paramount to provide adequate care to mothers during and after pregnancy to ensure the survival of children. Without such care, IPV can cause mothers to be unsuccessful in carrying a pregnancy to full term or in providing adequate care for their children. Adequate care can be provided by ensuring that mothers have access to maternal health care services and are trained to negotiate for contraceptive use and safer sex in order to enhance sexual autonomy [25, 26] . WHO has provided guidance on the role of the health system in managing and combatting IPV. Health care providers' responses to those who have been victims of intimate partner violence must be multifaceted with identifying those at risk as only the first step in proper response. As providers screen patients, victims of IPV can explore their options regarding plans for safety and access to support services [27] . Study findings revealed that while IPV was significantly associated with death among neonates, infants, and children, other factors such as antenatal care, sexual autonomy, women delivering in hospitals, and receiving professional assistance during birth were protective factors. Consequently, it can be argued that access to adequate maternal health services can help bridge the gap between IPV and infant and child mortality rates.
Limitations
The study relied on DHS data that is retrospective in nature. There is a risk of reporting and recall bias due to the reliance on the memory of an event that One asterisk (*) denotes the p-value is <0.05 Two asterisks (**) denotes the p-value is <0.001, and one asterisk (*) denotes the p-value is <0.05
Conclusion
Our study findings revealed that women exposed to IPV were more likely to experience the death of a child. Antenatal care, sexual autonomy, perceived and actual birth weight, child birth order/interval, and socioeconomic indicators were significantly associated with IPV. This study revealed that IPV plays a negative role in neonatal, infant, and child mortality in East Africa and other resourcelimited countries. To that end, IPV against women is a public health issue that not only negatively affects mothers but their children as well. Current and future interventions can only be sustained by adequate funding and policies that support women's and children's rights. 
